Effects of the amnesic agent 2-deoxygalactose on incorporation of fucose into chick brain glycoproteins.
The interaction of the amnesic agent 2-deoxygalactose with fucose incorporation into glycoproteins in day-old chick forebrain has been studied with the aim of identifying glycoproteins whose synthesis is modified during memory formation. 2-Deoxygalactose inhibited total exogenous [14C]fucose incorporation into the forebrain glycoproteins by 26%. Sodium dodecyl sulphate-polyacrylamide gradient gel analysis revealed that intracerebrally injected 2-[3H]deoxygalactose labelled the same eight major glycoprotein bands as were identified using [14C]fucose labelling. Subsequent investigations focussed on these selected components. Subcellular fractionation showed that between 4 and 24 h after administration of the deoxy-sugar, the incorporated radioactivity was found predominantly at the synaptic sites, some glycoproteins being more abundant in synaptic plasma membranes and others in postsynaptic densities. This distribution pattern varied according to the time after injection. The effect of passive avoidance training, using a methylanthranilate-coated bead, on [14C]fucose incorporation into forebrain was to decrease fucose uptake into components of molecular mass 150-180 kilodaltons but to increase significantly labelling of glycoproteins of molecular mass 33 and 28 kilodaltons. The possible implications of these training-induced changes are discussed.